Introduction {#sec0001}
============

Intravenous leiomyomatosis (IVL) is a rare benign smooth muscle tumor with a propensity to involve the pelvic veins and extend into the inferior vena cava (IVC) and the right-sided cardiac chambers. Intracardiac involvement can mimic a thrombus which can result in a delay in diagnosis. Herein, we describe a case of IVL with cardiac extension in a 60-year-old female patient, successfully removed with surgery. Written informed consent was obtained from the patient for publication of this case report, including accompanying images.

Case report {#sec0002}
===========

A 60-year-old female with history hypertension and diabetes was referred to the emergency department (ED) for evaluation of a suspected cardiac mass noted on elective echocardiography (ECHO) done for abnormal electrocardiographic findings, which was noted incidentally on wellness exam about 2-months ago. The ECHO ([Fig. 1](#fig0001){ref-type="fig"}) showed a mobile echogenic mass in the right atrium and partially extending into the right ventricle, concerning for a thrombus or mass. In the emergency department, the patient was only complaining of mild lower extremity swelling and pain. She denied having chest pain, palpitations, shortness of breath, dyspnea on exertion, or abdominal pain. The physical examination was also within normal limits. Initial lab workup was normal, including white cell count, hemoglobin, and renal profile.Fig.1Echocardiogram showed a mobile echogenic mass with perilesional vascularity (arrows) in the right atrium, partially extending through the tricuspid valve into the right ventricle.Fig.1 --

The patient was admitted and underwent cardiac magnetic resonance imaging which showed an enhancing right atrial mass measuring 4.5 × 3.2 cm that extended down into the IVC and the right ovarian vein ([Figs. 2](#fig0002){ref-type="fig"} and [3](#fig0003){ref-type="fig"}). To evaluate the full extent of the disease a computed tomography (CT) scan of the abdomen and pelvis was obtained, which showed a lobulated right adnexal mass measuring 9.1 cm and inseparable from the uterus. Filling defect and expansion of the right ovarian vein was present, which extended superiorly into the IVC and the right atrium. In addition, multiple calcified uterine leiomyomas were also present [Figs. 4](#fig0004){ref-type="fig"}A and [4](#fig0005){ref-type="fig"}B.Fig. 2Sequential axial steady-state free precision (SSFP) images from the level of the right atrium/ventricle to the kidneys show a large mass in the right atrium, extending into the inferior vena cava (arrows) and into the right ovarian vein (arrowheads).Fig. 2 --Fig. 3 (A and B) Early (A) and delayed phase (B) postcontrast axial MR images show no early arterial enhancement but heterogeneous delayed enhancement of the mass.Fig. 3 -- (Fig. 4(A)Coronal and sagittal contrast-enhanced CT of the abdomen and pelvis shows multiple uterine leiomyomas (curved white arrows) and a right adnexal mass (white arrow) that is inseparable from the uterus and contiguous with the expanded right ovarian vein (arrowheads). A right atrial hypodense mass is partially visualized (yellow arrow). (B) Coronal and sagittal curved multiplanar reformation (MPR) images of the abdomen and pelvis show the right adnexal mass (white arrow) extending and expanding the right ovarian vein (arrowheads), inferior vena cava, and the right atrium (yellow arrows). (Color version available online)Fig. 4 -- (Fig. (4B)Coronal and sagittal curved multiplanar reformation (MPR) images of the abdomen and pelvis show the right adnexal mass (white arrow) extending and expanding the right ovarian vein (arrowheads), inferior vena cava, and the right atrium (yellow arrows).Figure 4B:

The patient underwent a single-stage surgical excision of the lesion by relevant surgical teams, involving cardiopulmonary bypass and excision of right atrial and right ventricular mass by cardiothoracic surgery, total abdominal hysterectomy with bilateral salpingo-oophorectomy by obstetrics and gynecology, and excision of IVC thrombus by vascular surgery. Intraoperatively the right renal vein was injured while excising the thrombus requiring urology consultation, who after assessment decided to proceed with right-sided nephrectomy. Histopathology of the uterus, ovaries, and the fallopian tubes showed multiple uterine leiomyomas with no leiomyomatous involvement of the ovaries or the fallopian tubes. However, smooth muscle proliferation was present within the right ovarian vein, consistent with intravenous leiomyomatosis. This smooth muscle proliferation extended into the inferior vena cava, right atrium, and right ventricle. The right renal vein was not involved by leiomyomata. The immunostains were positive for Desmin, which is positive in smooth muscle neoplastic cells, and CD31 which highlights vascular endothelium. These markers further supported the histopathologic diagnosis of intravenous leiomyomatosis.

The patient has had a long and protracted postoperative course, complicated by bowel ischemia and necrosis, requiring multiple exploratory laparotomies and bowel resections, and subsequent enterocutaneous fistula formations.

Discussion {#sec0003}
==========

IVL is a histologically benign smooth muscle tumor, developing within the pelvic and systemic veins. It is clinically aggressive extending into the gonadal veins, IVC, and the right-sided cardiac chambers [@bib0001]. Cardiac involvement is seen in approximately 10%-40% of cases \[[@bib0002],[@bib0003]\]. The etiology of IVL is unclear; however, 2 theories have been proposed. One theory suggests that IVL originates de-novo from the vessel wall, whereas the other theory suggests intravenous extension from a preexisting uterine leiomyoma [@bib0004].

The age of presentation is highly variable, but most commonly affects women in the fifth decade. It can present with abnormal uterine bleeding, pelvic fullness, and pelvic pain due to concomitant presence of uterine leiomyoma. Patients with cardiac involvement may present with right-sided congestive symptoms, such as lower limb swelling, dyspnea, and congestive heart failure. Obstruction at tricuspid valve may result in syncope and even sudden death [@bib0005], [@bib0006], [@bib0007]. In a few cases, pulmonary embolism has also been reported \[[@bib0008],[@bib0009]\]. In our case, the patient presented with mild bilateral lower extremity swelling, and the initial ECHO showed mild tricuspid regurgitation.

Echocardiography is frequently first to identify the cardiac mass with a nonspecific appearance that could mimic a thrombus or a primary cardiac tumor. CT and/or magnetic resoance imaging is then utilized to evaluate the morphology and delineate the anatomy and burden of the disease. Cross-sectional imaging is commonly characterized by a large, leiomyomatous uterus with variable intravenous growth into the myometrial veins and pelvic/systemic veins. The venous spread can occur via the uterine vein into the internal iliac veins, common iliac veins, and then the IVC and the right heart. Alternatively, as in our case, the tumor can involve the ovarian vein and extend directly into the IVC [@bib0010]. IVL involving the IVC can be differentiated from bland thrombus by a lack of enhancement of bland thrombus on postcontrast images. Moreover, a bland thrombus adheres to the wall of the vessel unlike IVL [@bib0011].

The definitive treatment for IVL is complete surgical excision \[[@bib0012],[@bib0013]\]. The extent of surgery depends on the burden of the disease. Single-stage surgery is preferred, especially in low-risk patients, but is associated with longer operative time \[[@bib0014],[@bib0015]\]. Our patient also underwent a single-stage cardiopulmonary bypass with resection of the right atrial mass and IVC along with total abdominal hysterectomy and bilateral salpingo-oophorectomy. The presence of estrogen and progesterone receptor is a good prognostic sign, adding the option of hormonal therapy in patients who are either unfit for surgery or those at high-risk for recurrence due to incomplete surgical resection. Antiestrogen therapy such as selective estrogen receptor modulators, gonadotrophin-releasing hormone agonists, and aromatase inhibitors, have been used in the management of patients with IVL with mixed results [@bib0013].

The true rate of recurrence of completely resected IVL is unknown; regrowth of tumor has been reported in as many as 30% of patients [@bib0016], [@bib0017], [@bib0018]. This may be due to incomplete resection or the presence of microscopic metastasis. The most common site of subsequent spread is to the lung \[[@bib0019],[@bib0020]\]. Therefore, these patients require long-term follow-up imaging at 3- to 6-month intervals \[[@bib0018],[@bib0021]\]. Valdes et al. suggested a baseline CT scan at 6-months after surgery with follow-up imaging every 2-5 years depending on the surgical excision and the initial tumor burden [@bib0001].
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